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(54) PEJlbE<POI~PA0HHECKOE yCTPOtfCTBO 3AnHCM H H<t>OPM ALJH M 



(57) PecfeepaT: 

PenbetfcorpacjMMecKoe ycTpoficTBO a"* 
3anncn MH0opMai4nn othocmtch k M©AminHCKofl 

TeXHMKe OTO6pg0KeHH« MHC$5opMamiM 

3/ieKTpnHecKnx cMmajiOB or AHamocTupyjoLi^Mx 
AaTMMKOB, a TaioKe k Apyrmvi o67iacTHM HayKM m 
TexHMKM Arm npeoopa30BaHHfl 3/ieKrpnHecKMx 

CMma/lOB B ORTMHeCKMe. yCTpOMCTBO CX3flep)KHT 

npoMewyroMHbifl Hocmanb peribecfeHofl 3anncn 
CTpoKM, cocTOHmn^ M3 npo3paHHotf nnacTMHbi 1 
c nocneAOBaTenbHo HaHeceHHbiMM Ha Hee 

np03paMHblM 3/ieKTponpOBOAflLHMM CJ106M 2 M 

npo3paHHbiM re/ieo6pa3HbiM cnoeM 3 m CHCTewibi 
napannenbHbix neHTOMHbix s/ieicrpoAOB 5, 
HaHeceHHbix Ha noAnorcicy 8 n pa3Meu^eHHbix c 
3a30pOM 4 HaA reneo6pa3HbiM cnoeM, 
ycrpoficTBO 9 conpWKeHMfl, onTMHeCKyio cucreMy 
12 BM3ya/iM3ai4HM penbecfeHOfl MHCfcopMaijHH Ha 
nnocKOCTH OKOHenHoro HOCMTenw h cpeACTBo 13 
cKaHMpoBaHMfl. CTpoKM no BepTmcanw, 
Aono/iHMTeribHo mcto^hhk 10 HanpjwKeHMfl 

CMeiAeHMfl M yCTDOflCTBO 11 CMHXpOHH3aUMM. 
(lpOM©)Ky TOHH blfl HOCMT6Jlb penbe(f>HOfl 3anMCM 
CTpOKM AOnOJlHMTeribHO COAep>KMT BTOpOfl 

3/ieKTponpoBOAflmnfl cnofl 7, HaHeceHHbiPi Ha 
noAno)KKy co ctodohu rasoBoro 3a3opa, m 



AMsneKTpn^ecKn^ cnofi 6, pacnonoxeHHbitf 
Meatfly BTopbiM snexTponpoBOAflu^MM cnoeM \a 
cucTeMO^ napannenbHbix nemroMHba 
3JieKTpoAOB. npeAnaraewioe 
pe/ibectX3rpac{)HHecK08 ycTpoflcTBo Ann 3anncn 
HH0opMai^HM no3BonaeT ynpocTMTb 
KOHCTpyKi4MK) n yMeHbiunTb raoapHTbi 
ycTpoftcTBa 9 conpaweHHfl npeAnaraeMoro 
penbecfeorpacfcvmecKoro ycTpoflcTBa c 3BM 3a 
CMeT yMeHbiueHun aMnnmyA HanpfwceHuR 
curnanoB, a Taiwe nosbicnTb Ka*-iecTBO 3anncn 
nonyroHOBOfl HHCpopMai^MM onaroAapa 
jiMHeapn3auMM nepeAaTOHHofl xapaKTepHCTWKw 
cMcreMw. 1 3.n. cfc-nbi, 4 v\n. 
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(54) RELIEFOGRARC APPARATUS FOR RECORDING INFORMATION 



(57) Abstract: 

FIELD: data recording in medical 
technique. SUBSTANCE: apparatus has an 
intermediate carrier for relief recording of 
a line, having the transparent plate 1, 
including successively applied onto it the 
transparent electrically conductive layer 2 
and the transparent gel-like layer 3, and a 
system of parallel band-type electrodes 5, 
applied on the substrate 8 and arranged with 
the gap 4 over the gel-like layer; the 
interface 9, the optical system 12 for 
visualization of the relief information on 
the surface of a terminal earner and the 
unit 13 for vertical scanning of lines and 
besides the bias voltage source 10 and the 
synchronization unit 11. The intermediate 
carrier for relief recording of lines 
includes in addition the second electrically 
conductive layer 7, applied the substrate at 
side of the gaseous gap, and the dielectric 
layer 6, arranged between the second 



electrically conductive layer and the system 
of parallel band-type electrodes. EFFECT: 
simplified structure and lowered dimensions 
of interface of the supposed reliefograpic 
apparatus, having a computer, due to 
decreased amplitudes of voltage signals; 
enhanced quality of recording of half-tone 
information due to linearization^ of a 
transmission characteristics of the system. 
2 cl, 4 dwg 
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M306peTeHMe OTHOCMTCfl K MeAHLlMHCKOfl 
TeXHUKG 0T06pgDKeHWIfl HHCfX3pMai4MH 

aneKTpMMecKMX cumanoB ot AHamocTMpyioi^nx 
flaTHMKOB, a TaK>Ke k APyrMM oonacTAM HayKM n 
TexHHKM Ana npeo6pa30BaHMH sneKTpMMecKMx 
cumanoB b onTHMecKwe. 

HaMOonee 6jim3kmm k npeonaraeMOMy 
ycTpoRcTBy wanfleTCfl penbeqborpacfrMMecKoe 
ycTpoflcTBO An* 3anncn MHCj)OpMai^HH Ha 

CB6TOMyBCTBMT6J1bHOM OKOH6MHOM HOCMTene, 

coflepKau^ee npc-MGJKyTOHHbifl Hocnie/ib 
penbecfeHoti 3anncn ctdokm, cocToaiUMfi M3 
npo3paMHO& rinacTMHbi c nocneAosarenbHO 
HaHeceHHbiMM Ha Hee np03paHHbiM 
sneKTponpoBOAfliHHM cnoewi m npospanHbiM 
reneo6pa3HbiM cnoeM n cucTeMbi 
napannenbHbix nem-OHHbix sneiapoAOB, 
HaHeceHHbix Ha noAncwoy n pasMei^eHHbix c 
3a3opoM Hafl re/ieo6pa3HbiM cnoeiui, ycrpoflcTBO 

COnpSOKGHklfl, CX^eAHHGHHOe 3/ieKTpMMeCKM c 

cucTeMo^ napannenbHbix neHTOHHbix 
oxieKTpoAOB, onTunecKyjo cucTeMy 

BH3yanu3ai4nw penbeqbHoB MHc^opMaunn Ha 
rmocKocTn oKOHeMHoro HocMTena n cpeACTBo 
CKaHMpoBaHMR CTpoKH no BepTMKajlM. 

He AocTa t ko m AaHHoro ycTpoflcTBa flBnaeTca 
oonbiuafl BenMHMHa HanpjwceHMfl cuma/iOB Ha 
neHTOHHbix 3/ieio-poAax, hto ycnoKHaeT 
KOHCTpyKUHK) n ysenMHMBaeT raoapMTbi 
ycrpoEcTBa conpjDKenufi AaHHoro 
pe/ibecjjorpacpMHecKoro ycrpoflcTBa c 3BM. 
KpoMe Toro. HeAOdaTKOM flBnaeTCfl HM3Koe 
KanecTBo 3anncvi nonyTOHosofi MHc^pMaqMn 
BcneACTBue Hen mho R hoctm npeo6pa30BaHHfl 
pacnpeAe/ieHMfl noTeHijMana Ha neHTOHHbix 
sneKTpOflax b pacnpeAeneHMe ocbg u^e h h oct h 

Ha CBeTOHyBCTBMTGJlbHOM OKOHGMHOM HOCMTene. 

3aAaHert m3o6dgtghmh ABnaeTca ynpoLueHkie 
KOHCTpyKL^nn k yweHbLueHne ra6apnroB 
ycrpoHCTBa conpaxGHMfl npeAnaraeMoro 
penbe0orpact>MMecKoro ycrpoMCTea c 3BM. 

TexHMHecKMfl pe3ynbTaT 3aKnioHaeTCfl b 
yivieHbiueHnn HanpaxeHMfl cumajioB c 

OAHOBpeM6HHblM nOBblUJ6HH6M KGHQCTBQ 3anMCM 

nojiyroHOBOM MHcfcopMauHM. 

Ha 4>nr. 1 noica3aHa cxewia ycTpoflcTBa; na 
0nr. 2 npeAcraB/ieHbi rpacpMKM saBUCMMOCTM 
aMn/WTyAbi pGnbGCfca reneo6pa3Horo cnoa 
Aj noA i-M neHTOHHbiM snoiapoAOM ot 
(aMnnHTyAbi) Hanpa>K6HMfl curHa/ia 

Uj(aMnn) MGWAy i-M nGHTOHHblM dnGKTpOAOM M 

btopwm 3/ieKTponpOBOAfliMMM cnoeM Ann 
npeAnaraeMoro ycTpoficrBa (cnnowHaa jimhma) 

M Me^Ay i-M JieHTOHHUM 3/ieKTpOAOM 

ynpaaneHun h np03panHbiM 

3/ieKTponpOBOAfliAMM cnoeM An« npoTonina 
(nyHKTup); Ha cjw. 3 - BpeMeHHbie A^arpaMMbi 
Hanp«KeHMfl U ^ MCTOHHMKa HanparceHMfl 
CMemeHM* m HanpaweHMH cMmana U j Me>KAy 
i-M neHTOHHbiM sneicrpoAOM m BTopbiM 
sneKTponpoBOAfliMMM cnoew An* Bbi6paHHoro 
npniwepa peajiM3aunn cpeACTBa CKaHHpoBaHMfl 
CTpoKH no BepTMKann b cnyMae ncnorib30BaHnq 
MCTOHHHKa nepeMeHHoro HanpflxeHMn b 
Ka^ecTBe MCTOHHHKa HanpfDKeHun cMemeHMfl, 
npn 3anncn nonyTOHOBoro nso6pa>KeHMfl, a 
Tatoxe aMnnnTyAa (BpeMeHHa«) pacnpeAeneHHS 
noTeHi4nana (Ucm + U,) b n/iocKOCTH neHTOHHbix 
aneirrpoAOB bo BpeMR 3anncn ctdokm x - 
KOopAHHaTa; I - wvipHHa neHTOHHoro s/ieiapoAa 
m 3asopa) npM Tex Me ycnoBM^x; Ha cj>nr. 4 - 
BpeMeHHbie AnarpaMMbi Hanpfl)KeHMfl 
Ucm ncTO^HUKa Hanp»>KeHMfl CMemeHun m 
Hanp«>KeHmi CMmaxia Uj Me)KAy i-M neHTOHHbiM 
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3/ieKTDOAOM M BTOpbIM SneKTDOnpOBOAHlMMM 

cnoeM Ann Bbi6paHHoro npMMepa peanu3aijkin 

CpeACTBa CKaHMDOBaHMH CTDOKM WO BepTMKa/lM B 

cnynae ncnonbsosaHMS HCTOMHMica nocroaHHoro 
HanpJOKeHMfl b KanecTBe ncroMHHKa HanpaxeHMH 
CMeu^eHUfl, npwi 3anncvi nonyTOHOBoro 
n3o6pa>KeHn«. 

yCTpoflCTBO COAep)KMT (cJ)Mr. 1) 

npoMe)KyTOHHbi« HocnTe/ib peTibec$)Hoa 3anncn 
ctdokm , cocto«U4mR M3 nocueAOBaTenbHO 
pacnono>KeHHbix npcapaMHoa rinacTMHbi 1, 
npo3panHoro nepaoro oneinponpoBOAamero 
cnofl 2, npo3paHHoro reneo6pa3Horo cnoa 3, 
ra30Boro 3a3opa 4, CMCTeMbi napanne/ibHbix 
neHTOHHbix sneirrpoAOB 5, AnsneiapMnecKoro 
cnofl 6, BToporo ajieKTponpoBOAflmero cnofl 7 m 
noAno>KKM 8, ycTpoflcTBO 9 conpnKeHMn, 
mctohhmk 10 HanpfltteHMfl CMemeHMfl, 

yCTpoKCTBO 1 1 CMHXDOHM3ai^MM, OAMH M3 
BblBOAOB KOTODOrO n OAK/1 JOH6H K MCTOHHMKy 10 

Hanp$wKeHM« cMemeHM«, a ocTanbHbie - k 
ycTpoRcTBy 9 co-npnjKeHMfl, oriTMMecKyio 
cucTeMy 12 BM3ya/iM3ai^MM penbe0HoR 

MHCf50pMaL\MM Ha njlOCKOCTM OKOH6H HOrO 
HOCMTerifl M CDeACTBO 13 CKaHUpOBaHMfl CTDOKM 

no BepTMKariM. OnTMnecKaw cMcreMa 1 

BM3yaXtM3at4MM COAep>KMT MCTOHHMK 14 CBOTa, 
C4>epMHeCKM« KOpOTKOCfcOKyCHblfl 06*beKTMB 15, 

nepByio Anac^parMy 16 c KsaApaTHbiM 

OTBepCTMeM 17, OCBeTMTeJlbHblfi 06"beKTMB 18, 

npn3My 19 no/iHoro BHyTpeHHero OTpaxeHMn, 

npoeKl4MOHHblS l^MJlMHAPMHeCKMti o6~b6KTHB 20, 

Henpo3paHHyK) nonocy btodo« Anac|)parMbi 21, 
pacnono>KeHHyio b cpOKanbHOft nnocKOCTM 
npoGKi^noHHoro mmnHAPHHecKoro o6-beKTMBa 20 
m opM6HTMpoBaHHyio napanxie/ibHO ero ocm, m 

l^M/lMHApMHeCKM^ 06"beKTMB 22 OKaTMfl. 

OnTMHecKaw ocb CMCTeMbi 12 BM3yariM3ai4MM 
npoxoAMT nepes i^eHTpbi cmmmotphm bccx 
neTbipex o6"beKTMBOB 15, 18, 20, 22 m oogmx 
AMacppanvi 16, 21. CpeACTBo 13 acaHMpoaaHMfl 

CTDOKM no BepTMKajlM MO>KeT 6blTb BbinOflHeHO B 

bmag npMBOAa 23 nepeMeu^eHMfl 

CBeTOHyBCTBMTGJlbHOrO OKOHGHHOrO HOCMTGnfl 24 

b HanpaBneHMM, napannenbHOM Henpo3paMHO« 
nonoce BTopo^ A^acpparMbi 21, HenpospanHbix 
sKpanoB 25, pacnono>KeHHbix no xoAy nyneW 
nepeA CBeTony BCTBMTen bH u m OKOHenHbiM 
HOCMTene m 24, m o6pa30BaHHoft mmm menM 26, 
nepneHAMKynnpHofl Henpo3panHoK nonoce 
btodo« Ana0parMbi 21. 3anMCbiBaeMaji 
CBeTOBan crpoKa 27 nepe3 menb 26 
npoeKTMpyeTCH Ha cBeTOHyBCTBMTenbHbif^ 

OKOHGMHbIM HOCMTGnb 24. 

npGAno>KGHHoe ycTpoRcTBo paooTaeT 
cneAy»oii4MM o6pasoM. 

HH0opMai^MK> sanMCbiBaioT nocTDOHHO. 
PaccMOTpMM BHanane cnynaW, KorAa b KanecTBe 
MCTOMHMKa 10 Hanpn)KeHMH cMetneHMfl 
Mcnonb3yioT mctohhmk nepeMeHHoro 
Hanpn)KeHM«. Ha neHTOHHwe sneiapoAbi 5 ot 
ycTpoftcTBa, 9 conpflxeHM* noAatoTCfl 
nepeMeHHbie nepMOAMHecKMe (HanpMMep, 
rapMOHMnecKMe) sneiapMHecKMe cMmanbi, 
aMnnMTyAa kotopwx cooTBOTCTByeT 
sanMCbisaeMOM MHc^opMai^MM. B pesynbTaTe 
3Toro Ha rpaHMi^e pa3Aena npo3paHHoro 
reneo6pa3Horo cnon 3 m ra30Boro 3a30pa 4 
BcneACTBMe pasnMHMJi mx AnoneKTpMnecKMx 
npoHMi^aeMocreM bo3hmk3iot noHAepoMOTOpHbiG 

CMnbt, Bbl3btBaiOLUM6 AGCpOpMai4MK) CBOOOflHOPi 

noBGpXHOCTM npo3paHHoro ronGoopasHoro cnoH 

3 COOT BGTCT BG H HO CMmanaM Ha nGHTOMHblX 

snGKTpoAax 5. npM otom ksk a/ia 
nono>KMTGnbHbix, TaK m Ana OTpML^aTenbHbix 
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nonynepnoflOB HanpajKeHMH Ha neHTOMHbix 
aneiapoAax 5 ot ycrpoPiCTBa 9 conpflweHUfl 
nepeMeHHan npocTpaHCTBeHHafl cocTaanjuomafl 
noHflepoMOTopHbix cwi noA nem-oMHbiMM 
3/ieKrpoflaMn 5 HanpaaneHa a oropoHy ra30Boro 
3a30pa 4 (nocTo«HHa« npocTpaHCTBeHHaw 
cocTaaji«K)i4an cmji He Bbi3biBaeT Ae<£opMauMfl 
noBepxHocTM). An3neKTpvmecKMfl cnoPi 6 
pa3fl6n«eT BTopofl 3Jieicrponpo80AainMfl cnoPI 7 
m neHTOHHbte aneiopoAbi 5. 

AMnnnTyAa ycTaHOBMBiueroc* penbecfca 
noBepxHocTM Ana Manwx AecfeopMauMfi 
npo3paMHoro reneo6pa3Horo cnoa 3 
nponopL^MOHanbHa BenuMMHe noBepxHOCTHbix 
(noH- AepoMOTopHWx) cun. BpeM« 
ycTaHOBJieHua b 3-5 pa3 6onbwe MexaHMMeocoa 
nocTOAHHO^ BpeiweHu Xjv) npo3pa^Horo 
rejieo6pa3Horo cnon 3, Koropaa cocraBnaeT 
AecflTKM-coTHM MMKpoceKyHA- riosTOMy Ann 
HopManbHOft pa6oTbi ycTpoBcTBa npn 
ncno/ib308aHnn nepeMeHHoro HanpnaceHMH 
nepnoA nocneAHero ao/dkbh 6biTb He MeHee 
MeM b 10 pa3 iweHbiue x^. Kpoiwe Toro, 
AnMTanbHocTb MMnynbca Ckimana (cpMr. 3, 
4) AomcHa He MeHee neM b 10 pas 
npeBWiijaTb x^. B stom cnyMae 
6wcTponepeMeHHbie nynbcai^nn nosepxHocTM 
npo3paHHoro reneo6pa3Horo cnoa 3 
npaiaMHecKn paBHUM Hynio, a ycTaHOBMBUjaflca 
noA i-M neHTOMHWM aneicrpoAOM 5 Ben mm m Ha 
Aec^opMaL^MM Aj nponopL^MOHajibHa aMnnmyAe 
noHAepoMOTopHbix cm (Koo^x^ni^neHT 
nponopi^MOHaribHocTM saBMCMT ot MacroTbi 
HanpjwceHMfl), KOTopa* 3aBMCMT ot aMn/iMTyAbt 
Hanp«KeHMP CMmana Ha i-M .jiohtomhom 
aneKTpoAe 5. 

06pa3yK3i4nRcfl penbeqb onTMMecKan 
CMCTeMa 12 BM3yann3aumi BocnpoM3BOAMT b 
BMAe MOAynnpoBaHHO« no n HTeH cm b hoct m 
cseTOBoR ctpokh 27 Ha noBepxHocTM 

CB©TOMyBCTBMT8JlbHOrO OKOH6MHOrO HOCMTenfl 

24. B Bbi6paHHOM npMMepe peann3aunM 
onTMM6CKo« CMCTewibi 12 BH3yann3amiM sto 
nponcxoAHT cneAyiou^MM o6pa30M. Hctomhmk 14 

CBBTa, CXfcepMHeCKMfi KOpOTKO$OKyCHblfi 

o6"beKTHB 15, nepBan AMacfcparMa 16 c 

KBaApaTHbIM OTBepCTM6M 17 M OCBeTHTe/lbHblPi 

o6"beKTHB 18 <fcopMnpy»oT napanneribHbjR nyMOK 
nyMeB, KOTopufl, npoxoA* Mepes npM3My 19 
no/iHoro BHyTpeHHero OTpaweHMa, OTpaacaeTca 
noA ymoM no/iHoro BHyTpeHHero oTpaweHMfl ot 
nosepxHocTM npo3paHHoro reneo6pa3Horo cnoa 

3. ripoeKl^MOHHblft MHJlMHAPMSeCKHfl 06"beKTHB 
20 npM OTCyTCTBMM AB0OpMannfl CBOeOAHOM 

nosepxHocTM npospaMHoro reneoopasnoro cnon 
3 npoetcrnpyeT Becb cbotobo^ noTOK Ha 
Henpo3paHHyio nonocy btopom Ana4>parMbi 21 , a 
npn Ha/iMMUM Aeo>opMai4M« npoeKTMpyeT 
nosepxHOCTb npospaMHoro reneo6pasHoro cnoa 

3 Ha CBeTOMyBCTBHTe/lbHUfl OKOHeMHU« 
HOCHTejlb 24. MWlMHAPMHeCKM^ OG"beKTMB 22 
OKaTMfl OKMMaeT CBeTOBO« nOTOK B njlOCKOCTU 

CBeTOHyBCTBMTeribHoro OKOHeMHoro HocMTenq 24 
b CTpoKy 27. TaK kbk noTOK HyneBO« 
n pocTpa hctbb h hoR MacTOTbi nepeKpbiBaeTCfl 
Henp03paMHofl nonocoW BTopoK Ana4>parMW 21. 
to CBeToean CTpoKa 27 6yAeT MOAynnpoBaHa no 

MHTeHCMBHOCTM B COOTB6TCTBMM C aMn/lMTyAOM 

peribecj>a npoapasHoro reneo6pa3Horo cnon 3. 
nepeMeu^eHne c nocTo«HHOM CKopocTbK) 

CBeTOMyBCTBMTeflbHOrO OKOHOMHOrO HOCMTe/lfl 24 

nepneHAMKynnpHO u\em 26 m no3BorifleT 
nocrpOMHo perwcTpMpoBaTb pa3nnMHbie bmaw 
L^n4)po3HaKOBO« rpacpvmecKOfl MHC^OpMai^HM M 
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nonyTOHOBbie M3o6paxeHnn (npo6e/ibi Me^Ay 

CTDOKaMM 27 Ha OKOHBMHOM HOCMTe/ie 24 
OTCyTCTByiOT). 

QnOTHOCTb nOBepXHOCTHUX cun B HeKOTopoPl 
TOMKe CBoooAHOtf noBepxHocTM npospaMHoro 
re/ieo6pa3Horo cnon 3 npn6jinxeHHO 
nponopi^MOHaribHa KBaApaTy Han pjdkgh hoct n 
aneicrpaviecKoro nonn b oto« tomkc (b oahoH M3 
AByx rpaHUMau^Mx cpeA). B npoTOTkine 
HanpjwKeHHocTb aneicrpuMecKoro noun, 

C03AaBaeMOrO HSKOTOpblM JieHTOMHblM 

oneKTpoAOM 5, nponopi^noHaribHa HanpqjKeHMio 
CMmajia Uj Ha stom oneiapoAe (oTHocnTeribHO 
npo3paMHoro anejcrponpoBOAfliMero cnon). 
riooTOMy b npoTOTune aMnnMTyAa penbe4>a 
A j noA i-M JieHTOMHblM aneicrpoAOM 5 
npn6nn>KeHHo nponopi^MOHanbHa 
KBappaiy U iaMnn (nyHicrup Ha cfcur. 2). B 
npeAnaraeMOM ycTpoRcTBe Ha BTopoPl 
3/ieKTponpoBOAfliMM« cno« 7 noAaeTca 
OTHOCMTeribHO cno« 2 Hanp«)KeHvie 
CMemeHna U ^ (0nr. 3). Ha i-fl neHTOMHbifl 
aneKTDOA 5 b npeAnaraeMOM ycrpoPiCTBe 
noAaeTcn ot ycrpoBcTBa 9 conp«)KeHkin 
HanpwKeHne CMmajia U } (OTHOCMTeribHO btodoto 
3neKrponpoBOA«LMero cnon 7). TpacfenK 
3aBncnMOCTM Uj ot BpeMeHM t Ann Bbi6paHHoro 
npuMepa peanw3au,nH cpeACTBa 13 
CKaHHpoBaHMj? ctdokm no BepTHKa/in b cnyMae 
3anncn no/iyTOHOBoro M3o6p£ixeHMfl noKa3aH Ha 
0nr. 3. BepTMKanbHbiMH /lMHMflMM Ha qbkir. 3 
noKa3aHO BbicoKOMacTOTHoe 3anoriHeHMe 
npflMoyroribHbix MMny/ibcoB Uj. HanpflxceHne ot 
ncTOMHMica 10 HanpnxeHMfl cMeiueHMfl CMH0a3HO 
c HanpflweHHHMH cumanoB Ha neHTOMHbix 
aneiapoAax 5 ot ycTpo&CTBa 9 conpfi>KeHMfl. 

TOMHOCTb CMHXpOHH3ai^MH AOJDKHa 6blTb B 

npeAertax 5-10°. CnHxpoHnsai^mo 0a3 stmx 
HanpyaKeHMB ooecneMnaaeT ycTpoRcTBo 11 
CMHxpoHH3aL^MM. BeiiMMi/iHa T Ha (J)Mr. 3, 4 ecTb 

BpeMfl CMOHbl CTDOK Ha CBeTOMy BCTBMTert bHOM 

OKOHeMHOM HocMTene 24, ooecneMMBaeMoe 
cpeACTBOM 13 CKaHnpoBaHMfl ctdokm no 
BepTMKaxiM. KaK bmaho M3 0Mr. 1 m 3. 4 
KOHCTpyKUMfl npeAno>KeHHoro npMMepa 
pea^M3a^MM cpeACTBa CKaHMpoBaHMn ctdokm no 
BepTMKa/iM TaKOBa, hto AnMTe/ibHOCTb MMnyribca 
^ Aon>KHa 6tJTb He MeHee MeM b 10 pa3 
MeHbiue T (mto6u He npoMcxoAMno 3acseTKM 
CBeTOMyBCTBMTeribHoro OKOHeMHoro HOCMTenn 24 

BO BD6M« CMeHW CTpOK 27). TaKMM 06pa30M, 8 

npeAnaraeMOM ycTpoMCTee Hanpn^eHHocTb 
3/ieKTpMMecKoro norifl noA i-M JieHTOMHblM 
sneiapoAOM 5 nponopi^MOHaxibHa cyMMe 
HanpyweHMfl + Uj. MaKCMMaribHoe SHaMeHne 
aMn/iMTyAbi U laMnn MMny/ibca Uj (Ha qbMr. 3 oho 
paBHO 30 B) b 5-1 0 pas MeHbiue 
aMnnMTyAbi U^.a^ HanpwKeHMfl 
CMemeHMfl U^. B pesyribTaTe Ann aMnnMTyAbi 
penbeqba noA i-M neHTOMHbiM aneicrpoAOM 5 
nonyMaioT 
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+ ^ aMnn • Uj aMnjl + UjaMnn • 

riepBoe cnaraeMoe He co3AaeT penbeqb, tbk 
KaK none ot BToporo aneiaponpoBOAflmero cnon 
60 7 npaKTMMecKM oahopoaho. TpeTbMM cnaraeMbiM 
no cpaBHeHMK? c BTopbiM MoxcHo npeHe6peMb. 
HosTOMy b npeAnaraeMOM ycTpoflCTBe 

A i « U CM.aMnn UjaMnn- BonbUiafl 

BenMMMHa ooecneMMBaeT 

He06X0AMMyK> My BCTB MTen b HOCTb CMCTeMbl M 

no3BonneT ncnonb30BaTb HanpjoKeHMA cnrHanoB 
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U |f aMnnnTyAa Koropbix b 5-10 pa3 MeHbiue, MeM 
b nporoTune. B npoTOTMne M3-3a KBaApaTMMHofl 
33BncnMocTn Aj ot U laMIV1 yMeHbtueHMe ao Taicofl 
CTeneHM U iaMnn npuBOAMT k TOMy, mto 
aMnnmyAa penbe<J>a Aj CTaHOBwrca cjiulukom 
Mana (He BocnpMHMMaeTCH onTMKOM). 

HanpjwKeHn« cuma/iOB U j noAaiOTca Ha 

/leHTOMHbie 3JieKTpOAbl 5 C BblXOAOB 

ycMnMTenefl, Ha bxoau KOTopbix noAaraTCfl 
Hanp«>KeHkm ot UMCfcpoaHanoroBbix 
npeo6pa30BaTenefl (UaiI), noAKnioMeHHbix k 
3BM. Bee L4AF1 m ycunmenn bxoaht b cocTaB 
ycTpo«CTBa 9 conpjwceHMA 
penbecfeorpacfeHMecKoro ycrpoMCTBa aha 3anncn 

MHCjXDpMaiJMM Ha CBeTOMyBCTBHTe/lbHOM 

OKOH6MHOM HOCMTene c 3BM (na cjwr. 1 see 
L4AI1 m ycMfiMTenn bxoaht b cocraB mctomhmkob 
Hanpjw<eHM^ CMmanoB, HapMCOBaHHbix BHyTpn 
ycTpoficTBa conpqxeHMH, 3BM (He noKa3aHa). 
MaKcuwianbHoe HanpnxeHne Ha BbixoAax L|An 
cocTaanfleT 20-30 B. AMnnMTyAbi HanpflxeHuR 
cumajioB Ha neHTOMHbix oneicrpoAax 5 b 
npoTOTune paBHbi 100-250 B, b npeAnaraeMOM 
ycTpoflcTBe b 5-10 pa3 MeHbuue. noaTOMy b 
npeAnaraeMOM ycrpoflcTBe KOHCTpyKUMB 
ycuJinTenefi ropa3AO npouje, neM b npoTOTune. 
TaK KaK Ann KawAoro neHTOMHoro aneicrpoAa 5 
Hy>KHbi cboB ycunnTenb m LlAPl, a o6mee 
Ko/innecTBo neHTOMHbix aneiapoAOB cocTaanfleT 
coTHM-TbiCAMM LUTyK, to yMeHbiueHMe aMruiMTyA 
HanpfltteHnfl cumaxioB Ha neHTOMHbix 
3neKTpoAax cymecTBeHHO ynpoujaeT 
KOHCTpyio^MK) n yMeHbiuaeT ra6apnTbi 
ycTpo«CTBa 9 conpaweHM* c 3BM Ana 
npeAnaraeMoro penbeqborpacfcMHecKoro 
ycTpo«CTBa. KpoMe Toro, KOHCTpyjajMH 
ycrpaftcTBa conpfUKeHun aaBucuT ot Toro, KaK 
BbinonHeH mctomhmk 10 HanpqxeHMfl CMeu^eHMn. 
Ecjim b KanecTBe MCTOMHMKa 10 Mcnonb3yK>T 
mctomhmk nepeMeHHoro (nocroflHHoro) 
HanpwKeHMfl, to HanpaxeHMfl cumanoB Ha 
neHTOHHbix aneiapoAax 5 ot ycTpoflcTBa 9 
conpaweHMH bo BpeMfl 3anncn ctpokm TaiOKe 

AOJDKHbl 6blTb nepeMeHHbIMM (nOCTOflHHblMM) c 
TO& >Ke MaCTOTOfl, MTO M y MCTOHHMKa 10 

HanpnTKeHMfl cMemeHMfl. 

H3 BuaieM3no>KeHHoro cneAyeT, mto b 
npeAnaraeMOM ycrpotfcTBe Ben mm m Ha penbeefca 
noA nioObiM neHTOHHbiM aneiapoAOM 5 
nponopL^MOHanbHa aMnniiTyAe HanpaweHM* 
cumana Ha 3tom hshtomhom sneiapoAe ot 
ycTpo«CTBa 9 conpfwceHMfl (cnnowHafl /imhua Ha 
*nr. 2). 

OnTMMecicafl cucTeMa 12 BM3yann3aL^MM 
penbecf)HO& nHc^opwai^Mn ooecneMMBaeT 
nMHe^Hoe npeo6pa30BaHne awnni/iTyAbi 
penbeefca b ocsei^eHHocTb cooTBeTCTBytoniero 
ynacTica CBeTonyBCTBMTenbHoro oKOHenHoro 
HOCMTerifl 24. nosTOMy ynynweHMe 
(/iMHeapn3ai^Mn) npeo6pa30BaHM$i aMnnMTyAbi 
HanpaweHkiH CMrHana b rny6MHy penbeefca 
no3BO/ifleT nonynnTb 6onee nnHeCiHyio no 
cpaBHeHmo c npoTOTunoM nepeAaTOMHyio 
xapaKrepucTMKy Anw Bce« CHCTeMbi b uenoM 
(Hanp$WKeHne cumana - ocBeiMeHHocTb 
cb eTOMy bctb wren bH oro OKOHnaTeribHoro 

HOCMTe/lfl 24) \A nOBbiCMTb, TaKMM o6pa30M, 
KasecTBO 3anncn nonyTOHOBOM MHct>opMaunn. 

ripn ncnonb30BaHnn b KanecTBe MCTOHHMica 
10 Hanpn>KeHMfl CMemeHwm MCTOHHMKa 
nocTOAHHoro HanpflKeHun cnpaBeAnnao Bee 
BbiiuecKa3aHHoe o pabOTe npeAno>KeHHoro 
ycTpoRcTBa, OAHara noA aMan^TyAoPi 

UcM.aiwmn Hanp5WK6HMfl U ^ MCTOHHMKa 
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HanpaxeHMH CMeu^eHMfl n noA 
aMnnnTyAoPI U iaMnn HanpsweHMfl cumajia Uj Ha 
i-M neHTOMHOM aneKTpoAe 5 ot ycTpoficTBa 9 
conpHxeHMA noApa3yMeBaioTCfl cooTBeTCTBeHHo 
nocTO«HHafl BejiMMMHa U ^ m aMruiMTyAa 
MMnyribca Uj (cfsnr. 4). 

Ana cnynaa ncnorib30BaHMfl b KanecTee 
ncTOMHMKa 10 Hanpn>KeHMn cMemeHWH 
MCTOHHMKa nocTOflHHoro Hanpn>KeHMfl 
cyiuecTBeHHoe s/ikiflHHe Ha paoory scero 
ycTpo^cTBa OKa3biBa»OT npoueccbi ABM>KeHHfl 

3/ieKTpMHeCKMX SapjlAOB M6)KAy 

napannenbHbiMM neHTOHHbiMM a/ieiapoAaMM 5 
no noBepxHocTM AM3neKTpMMecKoro c/ion 6 (b 
npoTOTune no noBepxHocTM noAno>KKM 8). Ha 
npaKTMKe noBepXHocTHoe conpoTnaneHne 
AManeKTpuHecKoro cnoa 6 (a npoTOTune 
noAnojKKM 8) scerAa otjimhho ot 6ecK0H6HHOCTH, 
noaTOMy nepe3 HecKoribKo cexyHA nocne Hanana 
pa6oTbi ycTpoflcTBa nepeMemeHMe 3apflAOB 
npuBOAMT k BbipaBHMBaHviio noTeHi^nana b 
nnocKoc™ neHTOMHbix oneicrpOAOB 5 m, KaK 
cneACTBMe, k MCKaweHmo penbe^a noBepxHocTM 
npo3panHoro reneo6pa3Horo cnon 3. Ecnn 
hctohhmk 10 Hanp«)KeHMn cMeu^eHMfl BbinonHeH 
b BMAe MCTOHHMKa nocTOAHHoro HanpWKeHMfl, a 
Ka>KAbiR btodoK neHTOHHbiM aneKTpoA 5 

OneKTpMHeCKM CB«3aH C BTOpbJM 

GneKTponpOBOAHiMMM cnoeM 7 m oneiapMHecKM 
OTCoeAMHeH ot ycTpoftcTsa 9 conp*>KeHMR, to 
TeM caMbiM npeAOTBpaiAaeTCfl BbipaBHMBaHMe 
^oTeH^Mana Mex^y AByMn coceAHMMM 
neHTOHHbiMM oneicrpoAaMM 5, Ha KOTopbie ot 
ycTpoficTBa conpflKeHMfl noAaHbi HeHyneawe 
HanpjweHMfl CMmanoB. 3to yMeHbiuaeT 
MCKaxeHMH penbe<fca m, cneAOBaTenbHO, 
noBbiiuaeT KaMecrBO aanMCM MHqbopMai^MM. 

npeAnojKeHHoe ycTpof^CTBo moxot 6biTb 
peanMsoBaHo cneAyioi^MM o6pa30M. 
npo3paHHafl nnacTMHa 1 m noAnoxKa 8 MoryT 
6biTb BbinonHeHbi ms cTeicna, nepBbifl 2 m btodoPI 
7 aneiaponpoBOAfltUMe cnoM - M3 xpoMa, 
AManeKTpMHecKMfl cnoM 6 - M3 hmtpm/o KpeMHMn 
Si 3 N 4 , neHTOHHbie aneiapoAbi 5 - M3 MonM6AeHa. 
TasoBbiW 3a3op 4 - B03AyuJHbift, a npo3paHHbifi 
reneo6pa3Hbi« cno« 3 - gto CMnMKOHOBbiR renb. 
OcTanbHbie 6noKM m aneMeHTbi ycTpoRcTBa 
CTaHAapTHbie. 

UUMpMHa neHTOMHbix aneKTpoAOB 5 m 3a3opa 
Me>KAy hmmm cocTaBn^eT 50 mkm, Ton lam Ha 
npospaMHoro reneo6pa3Horo cnon 3-100 mkm, 
ToniAMHa ra30Boro 3a30pa 4-30 mkm, Toni^MHa 
AMoneiapMHecKoro cno« 6-1 mkm, Ton la m Ha 
neHTOMHbix aneinpoAOB 5, a TaiOKe nepBoro 2 m 
BTOporo 7 3neKTponpoBOA«iMMX cnoeB 
cocTaanfleT aojim mmkpombtpob. AMnnMTyAbi 
Hanp«KeHM« CMmanoB Ha neHTOMHbix 
aneiapoAax 5 M3MeH«K)Tcq b npeAenax 5-20 B, a 
aMnnMTyAa HanpswceHMW MCTOHHMKa 1 0 
HanpaaceHMfl CMemeHMfl paBHa 300 B. B 
npoTOTMne npM Tex Me napaMeTpax aMnnMTyAbi 
HanpjwKeHMPi CMmanoB Ha neHTOMHbix 
aneKTpoAax 5 M3MeHnioTCfl a npeAenax 50-250 
B. B pe3ynbTaTe rabapMTbi ycTpoftcTBa 9 
conp««eHMfl npeAnaraeMoro 
penbeqborpacJ)MHecKoro ycTpo^CTBa c 3BM no 
cpaBHeHMio c npoTOTMnoM yMeHbiuaioTCH 
npMMepHo b 3-5 pa3. OcTanbHbie napaMeTpu 
ycTDOMCTBa, HanpMMep, TaKMe ^ = 50 mkc, x m = 
1 mc, T = 20 mc, f = 200 Kru,. nepeMeHHoe 
HanpflKeHMe, HanpMMep, rapMOHMMecKoe, TorAa 

B KaneCTBe yCTDO«CTBa 11 CMHXpOHM3ai4MM 

moxot 6biTb McnonbsoBaHa CMCTeMa qba30Bofl 

aBTOnOACTpOMKM MaCTOTbl. 
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TamiM o6pa30M, b npeAnaraeMOM 
ycTpo«cTBe aMn/imyAbi HanpflxeHMfl cuma/iOB 
HaMHoro MeHbiue, mom b npoTOTMne, mo 
no3BO/ifleT ynpocTMTb KOHCTpyiajHK) m 
yweHbiUMTb ra6apMTbi ycrpoMCTBa conpnweHMfl c 
3BM. KpoMe Toro, b npeAnaraeMOM ycrpoflcTBe 
Bbime KanecTBO 3anncn nonyTOHOBoPI 
MHc|x3pMai^MM ojiaroAapa nnHeapn3ai4nn 
nepeflaTOHHOM xapaKTepMCTMKW CMcreMbi. 
OopMyna H3o6peTeHkm: 

1. PEJlbEOOrPAOMMECKOE 
YCTPOI/ICTBO PJ)R 3AnMCM HHOOPMAMHH, 
coAepacamee npoMe>KyTOHHbift HocnTe/ib 
pe/ibecfcHofl 3anncM ctpokw, cocTOflmafl H3 
npo3paMHofl ruiacTHHbi c nocneAosaTenbHo 
HaHeceHHbiMM Ha Hee nepBbiM 
3/ieKTponpoBOAfliMMM h re/ieo6pa3HbiM cjiohmh, 

BbinoriH6HHblMM nDQ3paMHblMH, H CHCTeMbl 

naparuie/ibHbJX neHTOHHbix sneiopoAOB, 
HaHeceHHbix Ha noAnoxxy m pa3MemeHHbix c 
3a3opoM Ha^ re/ieo6pa3HbiM cnoeM, ycTpoHcTBo 
conpflweHHfl, BbixoAaiuin coeAMHeHHoe c 
CMCTeMofl napajme/ibHbix neHTOHHbix 
oxiexTpoflOB, onTMMecKyio CHcreMy 

BM3yann3ai^nn penbeo>Ho« MHcjDopMaijviM Ha 
nnocKocTM oxoHeMHoro HocnTe/ifl m cpgactbo 
cKaHnposaHMfl ctdokm no BepTMKann, 
OTnHHajou^eecfl TeM, mto b Hero BBefleHbi 
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mctomhmk HanpaxeHkm CMemeHkiH u ycrpoPtcTBO 

CMHXpOHM3aUHH, OAMH BbDCOA KOTODOrO 

coeAMHeH c nepBbiM buboaom HCTOMHmca 
HanpwKeHkm cMemeHMa, a rpynna Apyrwx 
BbixoAOB - c rpynnofl oahhx bxoaob ycTpotfcTBa 
conpjDKeHns, Apyrofl bxoa KOToporo noAKnioMeH 

K BTODOMy BblBOAy HCTOMHMKa HanpJVKeHMJl 

cMeiMeHMfl, KpoMe Toro. b npoMe*yTOHHbiPi 
HOCMTenb pe/ibecjwofl 3anucn ctdokh bb©a6h 
BTopofl 3/ieKTponpoBOAfliHMfi cnofl, HaHeceHHbiM 
na noAnoxKy co ctodohw ra30Boro 3a3opa, m 
AM3/ieicrpnHecKnfi cnofi, pacnonoweHHbiPi Mexpy 
BTopbiM oneKTponpoBOAHiUMM cnoeM n 
cncrreMo« naparuie/ibHbix neHTOMHwx 

SJieKTDOAOB, npHHeM BTODOfl BblBOA HCTOMHHKa 

HanpRxeHun cMeiqeHvm TaioKe noAKnioMeH k 
BTopoMy, a TpeTufl buboa - k nepBOMy 
3/ieKTponpoBOAfliMHM cnoflM. 

2. YcTpoflcTBo no n.1, omHMafomeecfl TeM, 
mto mctomhmk HanpqweHHfl cMeu^eHun BbinoxiHeH 
B BMAe MCTOMHUKa nOCTOHHHOrO HanpjwceHMH, 
KaWbl« BTODOfl neHTOHHblW 3/ieKTpOA 
SneKTpMHeCKM CBfl3aH C BTOpbIM 

3neKTponpoBOA«LMMM cnoeM m snempuMecKw 
OTcoeAMHen ot ycrpoBcTBa conpjwceHH*. npn 

3TOM Hanpfl)KeHMe Me>KAy KaJKAblM btopwm 
neHTOHHbIM SneKTDOAOM H BTOpbIM 

aneicTponpoBOAfliMMM cnoeM paBHo Hy/iio. 
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